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K2FeO4 和 BaFeO4 的电化学性质，提出稳定高铁酸盐添加剂的选择标准。 
本文以 KClO、Fe(NO3)3·9H2O 为原料，采用次氯酸盐氧化法来制备 
K2FeO4，并以制得的 K2FeO4 与 Ba(CH3COO)2 反应制备 BaFeO4。研究了
反应温度、反应时间、次氯酸钾与硝酸铁摩尔比、不同铁原料、过滤时间
长短等对 K2FeO4 产率及纯度的影响； 运用红外光谱(IR)、X - 射线衍射
(XRD)、扫描电镜(SEM)、热重(TG)以及差示扫描量热(DSC)等分析手段，
分析表征了 K2FeO4 和 BaFeO4 的微观结构以及热分解特性；以制得的
K2FeO4 和 BaFeO4 为正极活性物质与 Zn、Fe、Al 负极活性物质配对，制
备 AAA 型碱性高铁电池和钮扣式电池，考察了 K2FeO4 和 BaFeO4 的低负
荷放电性能；并研究了掺杂物质对其放电性能的影响。 
研究结果表明制备高浓度KClO 适合的反应条件；反应温度为 20 ℃
左右，反应时间为 90 - 120 min；制备 K2FeO4 适合的反应条件为[ClO-]
和 Fe(NO3)3·9H2O 的摩尔比为 3:2，反应温度为 30 - 35 ℃，反应时间为
















晶体。粒径 30 μm - 70 μm。BaFeO4 为粒状小颗粒。纯净的 K2FeO4 较稳定，
其热分解温度在 296 – 320 ℃之间有较大的失重，可认为产物在这个温度
范围内分解。BaFeO4 的失重曲线为一个连续下降的过程，在一定温度范




和 BaFeO4 分别和 Zn、Fe、Al 负极活性物质配对，低负荷下恒流放电 
K2FeO4 和 BaFeO4 电极比容量大小顺序为 Zn 〉Al 〉Fe。其中 Zn 和 Al
























The preparations of ferrates and their applications 
ABSTRACT 
Iron, an abundant element in nature, typically occurs in the valence states 
of Fe (0), Fe (Ⅱ) and Fe (Ⅲ). Due to their high oxidation, multiple electron 
transfer, and high intrinsic energy, we refer to the cells containing Fe (Ⅵ) 
compounds as “super-iron” batteries with more energy capacity compared to 
conventional alkaline batteries. The three charge reduction of Fe (Ⅵ) 
represents a high energy and capacity source of cathodes, and the ferric oxide 
have been considered as an environmentally benign substance. 
For resolving the problem of discharge of contemporary alkaline battery 
at high current densities and suiting to the demand of high power and capacity 
of electrical equipments, we developed a new type of super-iron battery 
composed of Fe (Ⅵ) cathode. We fund a new technology method for resolving 
the problem of recycle using the solution of K2FeO4 for the first time. Studied 
ferrate chemical synthesis, electrochemical production, discharge properties, 
the impact of additives on the electrochemical characteristics of Fe (Ⅵ) 
cathode and the standard of how to choice a useful additive. 
In order to synthesize K2FeO4 and BaFeO4 effectively,  in this paper we 
prepared K2FeO4 through oxidation of KClO and Fe(NO3)3·9H2O, and  
subsequently prepared BaFeO4 by reaction of K2FeO4 and Ba(CH3COO)2 and 
studied the effect of reaction temperature, reaction duration, the molar ratio of  
KClO to Fe(NO3)3·9H2O, the different iron material, times of filtration and so 
forth on the productivity and purity of K2FeO4. The microstructure of K2FeO4 















electrochemical characteristic of K2FeO4 and BaFeO4 as cathode was 
determined in AAA alkaline battery and buttony cell using Fe、Zn or Al as 
anode. 
The results showed that, the optimum condition for preparing KClO is: 
the reaction temperature was about 20 ℃, and reaction duration was 90-120 
minute; the optimum condition for preparing K2FeO4 is: the molar ratio of 
ClO- to Fe (NO3)3·9H2O was 3:2, reaction temperature was 30 - 35 ℃, reaction 
duration was 60 minute, the purity of K2FeO4 and BaFeO4 can respectively 
reach 99.7 and 95 percent. 
The IR spectroscopy and XRD spectroscopy result confirmed that the 
major component of the product single was K2FeO4 and BaFeO4, the K2FeO4 
particles were the metal reflet, long panel with the size of about 
30μm-70μm.the BaFeO4 particles are granular with a diameter of about 
100nm.thermal stability of pure K2FeO4 and BaFeO4 is high, K2FeO4 began to 
decompose from 296 ℃ to 320 ℃, and another until temperature raised to 700 
℃. But for BaFeO4 it’s thermal decomposition process is relatively complex, 
is a continuous decline process, and BaFeO4 decomposed from 170 ℃ to 270 
℃. 
The alkaline super-iron batteries using K2FeO4 or BaFeO4 as cathode 
have high discharge potential and capacity, but they showed a high 
self-discharge rate and high attenuator resistance and storage it was no easy. 
Alkaline super-iron has an open-circuit potential of about 1.7V and owned a 
more steady discharge curve. Alkaline super-iron using different anode under 
low load constant current, the potential order is: Zn > Al > Fe. Zn and Al have 















or BaFeO4, the reason is additive can slower the decompose rate of ferrate or 
additive have high oxidant or can as a cathode. The ferrate will be regenerated. 
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